Chemicals
(rac)-4-phenyl-2-butanol (Alfa Aesar, 98%), (R)-4-phenyl-2-butanol (ChemCruz, 98%, ee ≥ 98%), (S)-4-phenyl-2-butanol (Alfa Aesar, 98%, ee ≥ 97%), 4-phenyl-2-butanone (Sigma-Aldrich, 98%), NADP + (monosodium salt, Sigma-Aldrich, 98%), NADPH (tetrasodium salt, Sigma-Aldrich, 93%),
Indium
Tin were used without further purification.
Experimental Methods

Purification of Ferredoxin NADP + -Reductase (FNR)
Purification of the His-tagged FNR used in this paper was carried out as described previously. 1
Purification of the secondary alcohol dehydrogenase TeSADH W110A
The vector pET28 containing the gene for the alcohol dehydrogenase from Thermoanerobacter ethanolicus with mutation W110A (TeSADH W110A) was transformed into E. coli BL21 (DE3) (New England Biolabs) following the manufacturer's protocol. Colonies were cultivated on LB agar containing kanamycin at 50 µg mL 1 . A single colony was used to innoculate 5 mL LB media containing kanamycin at 50 µg mL 1 and grown overnight at 37 °C, 250 rpm. This was used to innoculate 600 mL TB autoinduction media (Formedium) containing kanamycin at 50 µg mL 1 in 
Fabrication of the reactor of an air-driven electrochemical cell
The reactor consists of two components which are thereafter referred to as the main compartment and the PCP-containing compartment. The main compartment was a 6.5 cm long, 1.7 cm diameter glass vial into which the FNR@ITO/Ti anode was located and reactions other than O2 reduction take place. The PCP-containing compartment was a 0.7 cm diameter glass tube within which the PCP was housed for the O2 reduction reaction. On the bottom of this tube a piece of Nafion N115 proton exchange membrane (PEM, Ion Power) was fixed tightly using epoxy (Loctite EA9466). Figure S1 shows the completed reactor.
UV-VIS spectrophotometric analysis
These experiments were carried out using a Perkin Elmer UV/VIS/NIR Spectrometer (Lambda 19) to determine the characteristic adsorption of NADPH at 340 nm. The concentration of NADPH was obtained using Beer-Lambert Law. The mode of the spectrometer was set at 'Timedrive' as a curve corresponding to the NADPH signal was continuously monitored. To obtain the catalytic rate of the reaction '4-Phenyl-2-butanol + NADP + → 4-Phenyl-2-butanone + NADPH + H + ' (in which the alcohol can either be S or R enantiomer), the slope of the curve corresponding to such a value was calculated through curve fitting.
H NMR analysis
General procedure
Each NMR sample consisted of cell solution and D2O in a 90:10 ratio. The 1 H spectra with water suppression (in unlocked mode) were recorded using a Bruker AVIIIHD 400 instrument. The concentrations determined from 1 H NMR were calculated by comparing the ratio between the characteristic peak area of the chemical of interest and that from a standard solution of known concentration. In our case, the standard solution for calibration and quantification was 3-(Trimethylsilyl)propionic-2,2,3,3-d4 acid sodium salt (TMSP) whose chemical shift (δ) in the 1 H spectra is around 0 ppm, with 9 H. TMSP was sealed inside a fully watertight caterpillar that was placed on the bottom of the NMR tube when measuring. The effective concentration of TMSP is 1.24 mM. The formula for calculating the product is therefore: A/numbers of H corresponding to 6 the peak)/(B/9/1.24) (A = peak area of a characteristic peak of the solution in question, B = peak area of TMSP at δ 0.0). The unit of concentration for this calculation is mM. It should be noted that for 1 H NMR using an internal standard under unlocked mode, the chemical shift for TMSP sometimes will shift by around ±0.1. This shift will apply to all peaks in those spectra.
H NMR analysis for 4-phenyl-2-butanol
The peak corresponding to 4-phenyl-2-butanol and not convoluted with TAPS buffer, TMSP, and 4-phenyl-2-butanone is located at δ 1.18 (m, 3H). The formula for quantifying 4-phenyl-2-butanol (4P2B) is thus A/3/(B/9/1.24) (A = peak area of 4P2B at δ 1.18 (m, 3H), B = peak area of TMSP around δ 0.0 (m, 9H)). A 1 H NMR spectrum of pure 4-phenyl-2-butanol in TAPS buffer (pH =9.0, 0.2 M) using TMSP as internal standard is shown in Figure S3 .
H NMR analysis for 4-phenyl-2-butanone
The peak corresponding to 4-phenyl-2-butanone and not convoluted with TAPS buffer, TMSP, Figure S4 . Entries in this table correspond to those in Table 1 . 
GC-FID analysis
